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Description 

HELD OF THE INVENTION: 

This invention concerns an optical card on which s 
data are opiicalty recorded and reproduced and an op- 
tical card system. 

BACKGBOUNd: 

to 

Figure 10 shows a relevanl.prwr art optical card 
1 01 . Rgure 9 shows the actual structure of such a card 
In these figures 9 and 10. display symbols 3 constSute 
the logo and other inlorTnation which is entered on a 
base layer Z A fight-absorbing printed layer 4, which » 
consists of a paint having low reflectnrily in the wave- 
length region of the light used to record and reproduce 
data, is painted ontothe base layerZ layer 5. on which 
data are recorded optically, is tamlnated onto the light- 
absorbvig printed layer 4 by means of fikn&Tianspar- so 
ent layer 7 and protective layer 8 are laminated^ in that 
order, so as to cover the entire surface of base layer Z 
The prior art optical card 101 is thus completed. 

To record data on the above-described optical card 
lOl.allghtbeamismodulatedinamannercorrespond- 2S 
Ing to the symbols to be recorded. This Bght beam is 
trained on the recording layer 5, causing pUing on that 
layer. 

To reproduce, or play back, the data from optical 
card 101, a right beam is aimed at the pits on recording so 
layers. The light is dUtracted by the pits, and the result- 
ing modulated optical signals are detected by a photo- 
detector (not pictured). 

LayerSon the prior art optical card 101 hasalarge 
recordiigsur1acs.Thismal(esitcfiricuNtocheckthear- 35 
ea where visible data, consisting of characters, images, 
andthefil(e,arestoredcn1hecard.Toaddressthisp>Db- 
lem, H has been suggested that visible data such as 
characters, images, (a photo of the cardholder's face, 
etc.) and the like be entered on the back of optkal card 
101. However; this scheme leaves open the posslulity 
that the data might be oblileialed by beff\g rubbed off 
and new data bebig forged in their place. 

One sofiMkm to preveril forgery or alteiBlkxi of the - 
VisibledatawouMbetoembossthbdataonthesurface « 
of the optical car4 thereby cfisplaying such data as the 
Ibentificalion nuniber or the account number, as is dons 
on standard crofit cards or cseti cards. However, this 
causes the card to have a non-unilorm thhskness, whk4i 
makes it difficult for the card to be regislered in the cor- so 
red positton -in the recording and repioduc'ng devK». 

Another solutfbn is to record the kfentilicatton 
number or account number image data on the recording 
layer 5. instead of that data being vtsibte, so as to pre- 
vent forge^ or aReratkin. However, this scheme results ss 
in the space available on layer.5 being substantially re- 
duced. This is because the amount of space reqiAed, 
espedafty for image data, is prodignus. Furthemwre, it 



a reproducing device is not available there b no way to 
verify that image data stored on layer 5. 

In WO 9(V10916 an erasable optcal data card is 
disctosed iit which laser wnlten data is recorded. The 
data card also contains permanently stored pre record- 
ed anformation in form of surface contours or photograph 
marks. The pre recorded information is stored either a 
top or directly betovr the erasable recording strip. 

SUMMARY OF THE IWVEMTlbW! 

In view of the aboveKtescrajed problems assodal- 
ed with the prior art optical cards an otqective of ttus 
■wentkm is an optical card having a readily verifiable 
area wherfrthe visUe character and im^ge data are re- 
corded. Another objective of the invention is an optKal 
card resistant to forgery or alteratkin. A further objective 
is a device to reproduce the data on this card 

The present nventnn achieves the above objec- 
tives with an optkal card according to daim 1. Human- 
readablB dataarepriritedon a llghIabsort>inglayerooat^ 
ed on the base layer and a transparent optical recordhg 
layer is formed on top of the lightTabsorbing layer and 
the humarvreadable data 

The optkxit card system of this inventnn is defined 
inclainn4. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

Figure 1 is an oblkjue view Olustraling the actual 
structure of the optical card of this inventwa 

Figure 2 is a cross sednn to show fxm. the optical 
card in our exampla is actually oonstrudiBd. 

l=igure3isallatviewshowing the base appearaice 
of an example ol the optkal card of this inventnn. 

Figure 4 is an oblque view showing the overall ap- 
pearance of one example of the optical card system of 
this iiventtoa 

Figure 5 is a bk)ck diagram ilhistrating the actual 
structure of an optkal card ^slem in whch this inven- 
tioo has been Implemented. 

Figure 6 is an obBque view of the overafi appear- 
ance of another exainple of how the card system ol thb 
tnventfon might be iniplsmenled 

Figure 7 shows the order of the processes involved 
in the manufacture ar>d issuance of a sample optkal 
card foBowmg the design of this iiwentna . 

Fgure 8 is a oontinualnn of the process shown.ih 
Figure 7. 

Figure9is an oblk)ueviewshowihg the actual struo- 
ture of a prior art optkal card 

Figure 10 is a flat view. sttowing the basic stnictwe 
of a prior art optkal card 

DETAILED DES CBfPTfOW OFyHE INVENTION: 

This sectkn exptahs an embodmnenl of the present 
hventkxi. with reference to Figures 1 through 3. Be- 
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ments identical to those shown in the prior ait Figure 9 
are given the same numbers. 

Figure 1 is an oblique view illustrating the actual 
structure ol the optical card 1 ol this embodhient. On 
this card 1. the visible'data 9, which include such inlor- 
malion as name, address and telephone number, are 
printed (and thus entered) on light-absorbing print layer 
4. Recording layer 5, on which data will be recorded b/, 
tor example, the established method o( (onning pits for 
diflract'ng a light beam, is laminated via fibn 6 onto the 
light-absorbng print layer 4, on which visS>le data 9 have 
been printed. Transparent layer 7 and protective layer 
8 are then laminated, h ttial order, in such a way as to 
cover the entire surface of base layer 2. Ttie optical card 
1 of this embodiment is formed. 

Rgure 2 is a cross section showing the structure of 
. optical card 1. In this figure, visible data 9 are printed on 
lightabsorbhg print byer 4. FBm 6 is attached to layer 
4 by means o( adhesive 11. Recording layer 5 is lami- 
natedon top o( fihi 6. Transparent layer? and protective 
layer 8 are attached by means of adhesive 12. 

RgiAe 3 is a flat vievir showin g the t)a5ic appearance 
d the optical card 1. It shows examples of the visible 
data 9 printed on ttie card: name, phone number and 
' suture. Data 9 could also include a photograph or 
other image data 

With an optical card 1 structured in this described - 
manner, film 6 covers the fight-absorbing print layer 4, 
where visible data9are printed If someone attempts to 
peel off fibm 6 to forge or alter iifoimatiDn, Ihs leconfing 
l^er 5 wiB be deslroyedL 

An axample of ttie data reading device which reads 
the vIsUe data printed on optical card 1, vnttt reference 
to Figures 4 and 5 will now be described. A description 
of an optical data reading device which reads the non- 
visible data fonned as pits in layer 5 is not presented, 
as ft is identical to the light beam reader o( prior arl In 
Figure 4, the data reader 21 has an bnage scanner 22 
which opticaly reads ttte images in ttra visible data 9. 
When the data reader 21 moves bi the direction indicat- 
ed by th6 antnv, iniage scanner 22 be^ to scan. The 
image data read by the image scanner 22 ri the course 
of its scan are transmSted to printer 24 through trans- 
mission cable 23. The inage data transmitted to the 
printer 24 are printed on document 25. ' 

Hgure 5 b a block diagram Wiisirating ttw actual 
etnJdura of ttie data leader 21. As shown h that figure, 
optioal beam emUler 31 outputs an optical beam. When 
data reader 21 moves m the Erection shown by the ar- 
row, Uie reader begins to scan in the specified tfirectioa . 
The optical beam is directed to the region where visible 
data9areprintedonttie optical card 1.1heoplicall>eam 
reUected by the optical card 1 pE^ses ttirough lens 32 
and is diBctedtotheopticarbeam detector 33. Ihisde- 
. lector 33 converts the light received into electrical sig- 
' nals correspondvig to ttie quantity of lighl Ihese elec- 
trical signals are input Mo signal piocessifig unit 34, 
where ttiey are processed soils to ificreasettie contrast 



and remove ttie noise and are ttien binarized These bf- 
narized signals are input into buffer 35, vAteto ttiey are 
temporarily stored. When buffer 35 accumulates one 
page worth of data, those data are input into printer 24 
s bywayofprinterdriveunit36anddatalransniissionca- 
ble2a 

It is possible to combine inage scanner 22 and 
printer 24 in a sngle device, as shown in data reader 41 
in Figure 6. In this way, Ihe hiages within Uie printed 
n VBible data 9 can be printed on document 25. WiUittiis 
scheme, optical card 1 can be used to produce docu- 
ments in ttie same way as embossed magnetic cards, 
such as credit caids, are used 

Visiiie data 9 may be printed inan iik whose re- 
's flectivity is virtually identical to that ol light-absorbing 
pivitlayer4virithrespecttolight in Uie visible wavelengtti 
region, but which differs from print layer 4 in its reflective 
chataderistics wMiin wavelengths beyond ttie visible 
spectrum, such as infrared. Printng visble data 9 with 
^ such an ink wil result in ttie printed data being essen- 
tially not visible to the eye; but the printed Wage data 



witti an infrared beam. This feature allows ttie optical 
card to have ttie function served by-ttie watemiaric on 
25 paper money, and makes'ttie card luittier resistant to 
Ibrgeiy. 

The steps for producing a ^ecific example card 82 
of ttie optical card y vmB now be descrbed, witti refer- 
ence to Figures 7 and a For ttiis example, ttie produced 

30 card wll be a credit card. As is Shown in Figure 7 (a), 
card pattern 52, consisting o( ttie shape of ttie cardt ttie 
bgo. and ottier intbtmatkm, and posidoning maris 53 
have already been printed on base layer 51, whbh is 
covered wUi a protective sheet 61. Sheet 61 has a hols 

3S 62 cut in.il corresponding k> the posSioh where ttie sig- 
nature, which will be one of ttie Hems in ttie visible data 
9, win be placed Protecttve sheet 61 has anottier pro- 
tective sheet, 63; affixed so ttiat it covers hole GZ. 
As can be seen in Figure 7 (b), the cardholder re- 

*o moves protective sheet 63 and signs liis name witti pen 
54 on the Il^I-absoiWngprint layer 4. This signature is 
flien ccvered and preserved by the protective Sheet 63l 
Dm cardhokler ttien sends ttie base tayar 51, whidi is 
Blsocoveredbyttieproleclivssheeiet.lottiscardinan- 

« ufacturfeig bony. At ttie manufacturing (acHHy. ttie pro- 
' tedhrasheeteifsiamovedframttiebasalayerSl.The 
multilayer sheet 71, whidi win form ttie recotdifig layei; 
is then appfied to ttie base layer 51 in such a way ttiat 
posjtioniig marics 53 coincide witti ttie positioning marics 

so 73 (Figure 7 (c)). Multtlayer sheet 71 consists oT a ra- 
cofdk^ layer 72.alran^)arqnt layer 73 andapreteeUve 
Iayw74. which cewespond. lespec^ly. to layers 5, 7. 
andSof ttie geneiiccaid shown in Figs. 1-a In ttiis way 
optnaieaid assembly 81 is fcnnecl as shown in Figure 

« 7(d). 

Next, ttie optk»l caid82 is punched dut akmg ttie 
indicated pattenii as shiown in Figure 8 (a), and ttie card 
is completed. Figure 8 (b) is a flat view showing ttie ap- 
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p^arance o( the compteted optical card 82. Except tor 
signature 91 . all the visible data, Le., trademark 93 and 
identification number 92, were printed as tight-dbsort>- 
ing print layer 4 on base layer 51. 

AswascKsciissedabove,theopticalcarddescribed s 
nihis application is a card on which data can be record- 
ed and reproduced optically. Visible data are entered on 
the base layer of this casi, and an optically transparent 
recordliig layer, for recording nonvisible data, is formed 
^xwe these visMe data; This aDowsIhe region where 'O 
the data, consistng of charadeis, hnges. or the liln, 
are stored to be visually checlced, and serves to prevent 
forgery or aJteration of the data 

The foregoing description of this gmention is given 
in temis of the specific ennbocSments described hereb). is 
However, upon reading this disclosure adaptation, var- 
iations and rindifieations virithh the scope of this iiwen- 
ticn as defined by.the daims will become readily appar- 
ent to one of ordinary sldll hi the art 

20 

f 

Claims 

1. An optical card for recording and repiodiicihgopli- 
cal data, comprising: 25 

a base layer (2; 51); 

a light-absorbing layer (4) coated on saidbase 
■ lEwer(2;51)and 

a substantially transparent recording lEyer- (5; ^ 
72) having means (or storing optical data, 
famed on top of said light dbsoibang layer (4), 

characterized in that 

human-readable data (9, 92, 93) are printed ss 
on said Nght-absorbihg l^er (4), which human 
readable data (9; 92, 93) are coirerBd by said re- 
cordhglayer{5;72). 

2. An Optical card for recording and lepiodudhgopti- *o 
cal.data according to dah) 1,. 

wheren said human^eadabla data (9; 92, 9d) 
are visible. 

3. An optical (and for reeoidhg and reproducing opti- « 
cal data accoidirtg to da'ml or % 

wherein said hwnan-readabte data (9; 92, 93) 
are marked, by an irtvisa)Ie ink having a reflec- 
tivity virtually. kJenlical to the rtilectivily of said so 
r«ht-8l>soibin9laiyer(4) in a visible wavelenglh 
ligM.and 

wherein said iwisMa ink has reflective charac- 
teristics differing from the refiectivily of saki 4. 
light-absoifohg layer (4) h an invisa>le wave- « 
length light, so that saU human-readable data 
(9; 92, 93)can bedetectedby a Sght wUhhsakl 
invisble wavelength. 



4. An optical card system comprising: 

an opikal card (1; 82) as defined in any one of 
" the daims 1 to % and 
- an opfcal card reader (21, 41X having means 
for scanning saU human-readable data (9; 92, 
93) and generating birary data corresponding 
thereto. 



PatenlansprOehe 

1. pplischeKartezumAuizek;hnenundWiedergeben 
von optischen Daten, welehe umlaBt 

eine6rundschhM(2;51); 
eine Gchtabsorbierende Schicht (4), die aul die 
GrundschKht 51) autgetragen ist, und 
e'ne im wesentiichen transparente Aufzeich- 
nungsschk^t (5; 72) mil Mtteki zumSpeh:hem 
optischer Daten, die auf derfichtabsorbieien- 
den Schk4)t (4) ausgebMet ist. 

dadufch gekennzelchnet, daB - 

fur den Mensch^ lesbere Daten (9, 92,. 93) 
auf die llchtatisofbierende Schcht (4) gednickt 
shd, virobei die tOr den Menschen lesbaren Daten 
(9; 92, 93)vonder Aubefchnungsschfcht (5:72)be- 
deckt shd. 

2. Optische Karte zum Autzeichnen und Wiedergeben 
von optischen Daten nach Anspruch 1, 

wobei die lOr den Menschen lesbaren Daten 

<9;92.93)sk:htbar8ind. 

3. Qptischel^zumAufzetehnenbndWiedergeben 
von optischen Daten nach Anspruch 1 0der 2; 

wobei die fOrdenMenschen lesbaren Daten (9; 
92, 93) mil einer unsidttbaren T*ite marMert 
sind, de.ein Reflexnnsvennfigen aufweist, das 
dem IReflexmnsvemwgen derlichtabsorUeren- 
den SchfcM (4) kn UcM einer skMbereri Wtel- . 
lenenge vMueD Uenlisch ist. und 
wobd die unsichlbare TMe Fteflexfonselgen- 
schaflen aufwei^, die sfch vom Refiexionsver- 
mogen der Bchtabsorbierenden Schk4it (4) m 
Uchi einer unskiilbaren Weleniange unter- 
sdwktea so daB dte fOrdenMenschen ietsba- 
ren Daten (ft 92, 9^ duich ein Lkdil tmeihalb 
des unskMbaren WeBeniangenberekAs «rfaBI 
werdenkormea 

System fOr ehe optische Karte, welches umlatt. 

eine optische Karte (1 ; 82) nach eftiem der An- 
sprdcheTbisS, und 

eh Lesegerat (21. 41) liir eine optische ICaite 
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init.MinehzurnM>IastenderlOrdenMenschen ctonn«es binaires conespondani a cefles^i 

lesbaren Daten (9; 92, 93) und zum Efzeugen 
von binaren Daten, die diesen entsprechen. 

5 

Revendicstions 

1. Carte optique pour enregistrer el reproduire des 
donn^DS optiques, comprenanl : 

■10 

- line couche debase (2; 51): 

- uneooiidioabsoibantlahimi&re(4)appliqude 
surladitB couche de base (2 ; 51); 

- une couche d'enreglstrement essentieltement 
transparente (5; 72) pr^ntant des moyens » 
destn^ k stocker des donn^ optiques. lor- 
mda sur le dessus de ladite couche absorbant 
lalumidre(4); 

caractMsfeenceque so 

• des donn^es fisbles par rhomme (9, 92. 93) 
eont imprim^ sur tad%e couche absoibant b 
hmidre (4), lesdies domfes lisibles par fhom- 
me(9;%93)^lamreoouverlesparlad!tecou- 
Che d'enregistrement (5 ; 72). 

.Z Carte optique pour enregistrer el reproduire des 
donn^es optiques selon ta revendicalion 1, 
danslaquetlelesdAesdonnteslisiblesparltionime ao 
(9;92.93)sonlvisl>les. 

3. Caile optique pour enregistrer eta reproduire des 
donnfes optiques selon ta revendication 1 ou 2, 

dans laquelle lesdites donnSes Ssiiles par 
llwrnme (9 ; 92, 93) sont marqutes par une en- 
cre invisible prdsentant un pouvoir de reflexion 
essentieOefnenl idenlique au pouvoir de 
flexion de ladite couche absoibant ia lumidre 
(4) dans une lumifeie d longueur d'onde visS)la, 
et 

dans laquelle ladite encre invisajle pr^sente 
des caractSrfsliques r^flectives dffiiant du 
pouvoirdeiMexiiandeladitecoucheabsoibait « 
Ialunii6re(4)dan8unelumiftre&k3nguewdncn- 
. de kwisitle, de sorte que les donnfes Ksbles 
perrhomme (9 ; 92. 93)peuvent9trBddtecMes 
par una Iumi6ra i rhldrieuKde bdile longueur . 
d'oiKle invisil>le. so .' 

4. 8]^t6me da caite optique compienant: 

- unecarteoptique(1;8^selonrunedBsieven- 
dications 1 a 3; et a 

- uniecteurdecarleoptiqua(21,41)pr&entam 
des moyens pour scanner lesdites donnees li- 
sibles par rhomme (9; 92. 93) el g^er des ° 
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